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The OCC } : 
_..growth ofan interest.in assisting capable high school. 


* Cd 


students. as they seek challenging: career oppor-,.. “ 
tunities, :Gancerned young persons today are in-~ | | 
. terested in the:intelligent utilization and conserva-.. — \; 


“tion of America’s.energy resources. For these young 
~ people, careers that offer an opportunity to be of 
assistance to our 


‘impact'on energy-related problems... -* - 
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* -usefuln 
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\-, Davis, Misty Gibson, arid Dan Langen for. preparing '-. 
\ + the several drafts of the: OGCUPACS;.ta Marky Cab 
- vert for hér efficient. work as project secretary; -< 

‘to Helen Finney for her interesting.art work; and to, 
\\othe fine:team at the University Printing Center. for ” 
their-production work, Without .the close coopera-.. " 
\ \tion-of all these individuals, it would‘have been im--. °” 

possible to prepare this material ‘in the time availa- 
rat Reactions from‘a group of teachers participating. ° 
, the Department of. Energy sponsgred Faculty.De-: . 


_ «velopment Workshop during the 1978 summer-ses- 
. rtions, However, the summer schedule did not pers 
mit aN opportunity for field testing withthigh school 
age readers, Consequently, it would be ‘most helpful 
who ‘use,’ read, or interact with the OC. 
PACS would provide acomment.concerning their 
iss and suggestions for their-revision.*‘ 
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When you alk into an’ * aitecondi loned ‘class. 


‘room, drive acar that gets: good gas miléage, or calla 
friend who , tives‘a theusand miles away, you are. 


‘the: benelits of research and development. 


* their tal rts'and: abillies to help i mprere the. world, 
_ What igiResearch and | Development? , see +. 


_ Basi, Research, usually doneina labdiatory, | is an. 
ae seek out new scidntific principles and gain. | 


_4an understanding of them. Examples. might be find- 
“ing more efficient means of converting coal to 


-gasofine, establishing whether fluatocarbons con-* 
tribute to the depletion of the ozone layer of the — 
stratosphere, or developing. effectiye alternative. 


sere ene a tee ae 


" Applicaticels Research starts. with: an ‘existing. ~.- 
product and finds new waysin which it canbe used. * 
‘The researcher must learn to apply. the: properties of | 
‘A product,-work around its.deficiencies, and estab- . 


fish whether it meets the technical ang economic - 
‘Needs of the market. : a 


y and development (R&D) is the common. 
tor of all the fields of engineering, It offers : 
of career#to persons interested in using: 


‘ 


Where Does It Happerii 


- or industrial laboratory un fed 
“ship. f 


ate : 4 


so 


"RESEARCH: AND DEVELOPMENT). 5 


Product Hevelcamant aims at t the creation and 


evolution of a product after ‘its feasibility has been, ' i 
demonstrated.’ The product — whether ‘chemical; 


“méchanical,or electronic —is'modified and adapted.” - 


oil it performs effectively in its intended use: This. | - 
~ work is usually. dohe on a larger-scale: and; With a ~. 
" greater variety of materials. than'a laboratory situa- 
- tion offers, The potential customer is often, an inte. 


2 “ral part of product development. ©. 7) 


Process Development. seeks to aetine an eco- 
nomical and practical method. of manufacturing the, 
product. Since the product must be manufactured. 
‘on-a large commercial. scale, ‘the laboratory, pro- 
“cesses must be translated. into,a small pilot process, 
- * where rates, yidlds, economics, and the: effects of © 
‘the process -are evaluated: and of 
deal of product and market testing must take place °. 
. before design and: construction of: a//commercia yee 


imizdd, A great 


plant, BE : we oi 


Per 


Were research and development occurs de- 


“pends not.only.on which field of engineering. you. 
». choose, but whether. you work in ‘education, private. te 
enterprise, government, or industry. At the univer. : 
~ - sity level, research is performed by individuals. and is” 
usually very basic in nature. In government. most. 


research is related to.national- priorities, such as de-, 


_-fense, the space program, 2 energy: independence, 
It is frequently carried out.b 


: Ae of researchers 


either in -government Tone ories or.at a university 


Cominercial a oO 


ai 7. Ae ans gee 


i ae 


zovernment sponsor-. ~~ 
edhsulting laboratories 


: 
2 
” ea 


do (entaees thatis needed d and paid for, ‘by clients or © 
Sponsors who do not have their own facilities. 


In industry, research and, development has the . 
underlying“objective of making money for the com- *” 


pany by developing a new product, a new apflica- 
- tion for an existing produtt, or a new or improved 
process, At the same time, the purpose of R&D to 
improve our way of life should remain foremost. In- . 


* dustrial research is usually done by! teams, or by in+, 


dividuals within a team effort.. 


ra Ao - : 
> Who is the. Researcher? an 

Regardless of the nature sof tne ee activity, 
or Where sit.is carried’ gét, the most important 
‘resource Ae individual’ research her, whether he or 
she is'a-member of a teanj or an individual inyes- 
tigator, ‘This person’ may be trained in'science or 
engineering (or both), The level of academic degree 


cd 


required to function, effectively i in R&D varjes, butin . 
*" marily companies itis almost a prerequisite to havea. 


_ doctorate to be considered for the top management 


5 
position in research. ‘You. can, however, be suc- 


cessful in engineering research and: development 


witha bachelor’s or master's degree, 


Probably far more impogtant- than specific - -de- | 


grees are the personal characteristics of the. re-_ 


searcher, An inquisitive nature, originality in think- 
ing, a flair.for finding the practical solution, and the 


~ ee ee 


a, 


x 


ability to plan and carry out.a systematic investiga- : 


tion -are all highly desirable, attributes, ‘Also impor- 


tant are a high level of persistence; in the face of 
adversity, | a belief:in one’s self, and the drive to, 
complete a task successfully. 


yt. : ° 


To succeed in research and development, the in- - 
dividualemuist constantly be aware of technical and ” 
- intellectual. obsolescence; continuing education is 
an important part ofa resedrc her’s life, - 


Reward and Opportunities. 

Research and development i: is not the route to 
riches, but the productive’ researcher is reasonably 
well paid with a salaty comparable to that in other 
areas of engineering: The work is challenging and 


satisfying. ‘This'in itself i is probably the Bieateshsr¢; 
- ward, Oi eu wo Oa — 


er 


Opportunities: in R&D are growing."Iti is ‘apparent F 
that many of today’s social. problems and national. . 


objectives ~ pollution abatemént,. health mainte- 


Nance, product -safety, new energy sources, and 


energy-efficient processes — must be accomplished 


largely through new technology c emerging from R&D." 


programs..|t is most likely that eagincers will con- 


' tinue-to find significant; challenging, and attractive | - 
| employment Opportunies in rdsearch and de. a * 
velopment. Yew , 
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i. What happens wher a ‘research and developments 


grodp comes up with a.new process for refining oil, 
ora decisionis made by Exxon to builda new plant, 
or the market for electrical energy in a specific area 


iricreases rapidly? The: information is turnéd over to. 
a team Known.as process engineers. The preliminary, 


work for the design of a-new plant or process ts the 
responsibility of this. group. The engineers “making 
_up the team may:be frony almost ony specialization 


-» mechanical, eloctrical, nuclear,“petroleum, or 


_, source of power will be economically s 
world — and in- the face of growing ig 


‘chemical, engineering, They. all must work together 
to insure the accuracy of the initial design, 


» What is Process Engineering? 7 

The first step in process en er is a quick 
tran design, This enable? the team to make 
an, estimate of capital outlay and operating cost, and 
determine what erivironmental and other problems 
can be expected. From this,-it- can be determined 
whether the. proposed plant is likely to be suf 


ciently. profitable to justify the investmént and thes. _ 
risk. Then -the:more complicated task of the actual’ © ~ 
_dpsign process beging. ‘It is. this steps that gots the *~ 


‘engineer inyolved in problems such as ehergy con: 
‘servation and environmental protection. What 


bai 
2 


ee 


itablein the. 


shortages in the future? Environmental Betton 
‘laws concerning the location of the plant and the 
raw materials It uses must also betconsidered, The 
design. must not become obsolete because of out’ 
side forces, Rdom for expansion and adaptability to 

change must be.included inthe design and constant 
saltention: must be given tos safely, - 


‘Thet task of the process enginee risa difficult one, 
for he must consider all: these things: ih addition to 
his*main responsibility of designing: an accurate, ef 


ficient Syste nv of operations for the r new / plant. 
‘ 


d. 


Whio is the Process Engineer? 
» dita person likes hard work, truly. enjoys and is 
good at the type of creative thin king required in ens 
gineering, he maybe a prospect for a career in pro. 
cess engineering. However, these are only the be. 4.7 
Binning. requirements necessary for success. As early 

as high school, the prospective process engineer 
must demonstrate a firm grasp of the basic tools of 
mathematics, physics, and chemistry. Bec cause the 
“process engineer works as.a-meniber ofa team, he 
-must be able to fully communicate his ideas both... 
orally and in-writing, The ability to-learn quickly is 
also.important, as the process engineer is <a 
faced with new information.and change. 


.. 


-tequited for the process engineer,,A doctorate is. 
Tess important, and excessive 
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ON bac helor’s.or: master's degree i in) engineering ‘is 


boas advantageousas a broad knowledge of more 
than one phase of enginey ritay. ‘ 
: ' “ x id ; . 


ss . . po 


. 
oon 


Hee aia mialy not, 
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“Where Does He Work? ae. 
' Proc ess engineers ‘usually work for engincverings 
companic sor in engineering departments of larges 
companies such as Exxon, DuPont, or Westing-: 
house. Some procdgs engineers work directly with 
operations after ye tioh- of 4 plant is'com- 


pleted; evghuating, supe rvising, and redesigning, 
existing: processes. roo : 


® 
a 7 ’ 


/ Opportunities and Rewards 


“the opportunities tor process COPRINGETS ae wide. 
open, Because of the recent emphasis on natianal 


c nergy ‘independence, the energy producing indus! 0: 


tries “are constantly growing, develdping new pro- 
cesses, and building new plants to meet the need, 
The demansl! for the expert skills, of the Process ene 
opineer is high, : 
kh es for advancement through process 

CNBTICOTING ae Very: good. The broad range of: skills 
cnecessary in the dasipn process make the process 
engineer an excellent Candidate for Management as 
welleas other phases of COBIMCOTIAB. ug oe: 

a Salaries in-process engineering are competitive 
antl ‘most other are as of engine Crings, but! few can 
€ omipgtes with | the Fon-material rewards of this tie Nid. 

_A careerin process engineering offers highly: in- 
teresting and challenging’ work, a. sense of accom. 
_aPlishment, a chanct ta-have a real offect on industry 
“and the yoRe, and a ne ver: ending opporurity” for 
learning. 


One of the niajar reasans. tor our anerpy short 
Age is thatthe American people expect an unlimited 
supply ol ene ny. When we turn out the lphts at 
Sight, we don’t worry that we might oot have elec: 
ticity when we turn them on Again ip the morning. If 
our tank cus dry, we noturally assume there is going 
to be pras inthe pump. But do you ever wonder 
Whose qob itis to see thatthe power plant is con: 
shanty Producing. clectiialy, or that tho refineries 
AORTA To Giro petroleum into puscoline? These 
awesome hishs belong toa Kroup Ot peaple known 
as plant OPeTAtOns enpineety. H 


«What ip Plant Operations Engineering? 

6 Opentions isthe discipline responsible tor mak: 
op a plant cua reliably aad efaentl. Most plants 
Arecopenited. continuously for the efficient use ot 
Capital and because of the product and energy basses 
Inherent am shutdowns and Shirtups, Hany part of 
the plant is dlowed to aperate atiess than full capac. 
“ily, production. & last, Oper ations COPINECTS ener 
ally work under the axiony, “Lost production is 
production dost forever.” and tar thes reason thoy 
constantly s rive for relabilitw. They ty to antic pate 
f faflures. and | renrove. their pote ntial Caines, When ‘J 
lajlure does OCuuUe, they carefully analyze the cause, 
take steps to prevent its cocurrence, and extrapolate 
from the experience to seek outother fatent detects 
that could cause a sifitdown, Mechanical faute, 
Upenitor efror,, insufficient maintenance labor or 
parts, severe weather, labor disputes, raw. materials 
shortapes, and manv-other common occurrences 
combine to challenge the gnginver’s ingenuity, 


% 


ee. ee Se As 


- x 


PLANT OPERATIQNS ENGINEER 


Gaad operations eopmnecrs rely oer therr five 
senses as well as their knowledge and ability, By 


(Scanning the instrumont, at their disposal, listopanp 


to the sound of the equipment, and in peneral feel. 
ing” the overall gperation, they can (cHlif the pliatis 

optimized. The operations engineer relies heavy ily on 
on} Communication with the various departaients 
and orabinstruc tons given onthe spottoa ob tae ¢ or 
MeHOAS, O€Casionally, U1 emenmpencies and other 


sbrionmab Conditions, (he plant engineer tay actin 


cally perform. operations -- turning setpoint ye hs of 
valve handwheels, throwing sssitches, 
cers,or Whatever else may be needed, Other aspeb 


Aighting fae n- 
{s 


of the job retleet the latest screntific developnrentts. 
Contptiters gre used extensively ins modern plants: 
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Pores Iain torsade ae ti ity. trealfee Ue mnents, and 
Hother ‘ A (ae Tey, 0 
Thee poh at plint oper ations engineer involve mo 
nny ehementis deta Of pe aple fo. piraryple teLatinnr 
ships, inmednite feedback, bewy iivotverient jh 
TINEA RACE a tities a Saget ot tacks and a tes. 
Des hedules Pope nations the enpracer is invalved 
Nt entire workplace ontehamed to adesk Pheer: 
ASAIN AeA Gf pape nsork Coo pare df to. 
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meregtudar dlegie rydinyt en fel gee ds of (he gohant 
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bets tered egeder a ' tt hire lerflc thr pene: eet ec ripestyeres Freype. 
abibty ter edecad weeeth yauthy precepts at ath beasts 
aptitude top om, Ther: thre ah clee gare prreirspetly 
The ehpnee tpist be able tort. the toatal Cerspteaty. abil 
iy for. Riverys tts dr facdhty ane aee nood pick: 
ment ooepecaliy when under puesstie The 
abihty to thank ahead and anteapabe peabtein be: 
ture bey oceteia also essentnd. The operations en. 
Eiteer shoud possess «ood on) Communiahon 
Shi and ben acceptable water, Being Hevrbte, 
Anel, Acseliestartet enables thee eopineer ta 
The andividual 
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In the face of a growing energy crisis, the Amer: 


Gan poptilition is constantly urged to reduce energy | 


waste by “turning off unnecessary lights, insulating 
their homes, and adjusting thermostats. All these 
things come under the heading of environmental 
control, Man's attempt to controthis environment ts 
»oone of the greatest culprits in terms of energy use 
and Waste, Conservation is one way to reduce the 
voluminous © Consumption oof energy ‘by 
environmental control, but many people refuse to, 
acknowledge the reality’of an energy crisis. Many of 
our industries become handicapped and inefficient 
when forced ty Conserve energy and reduce operat 
ing power. Consumer conservation is important, but 
we cannot rely upon it as the only answer to the 
energy crisis, We must depend on the advances ot 
environmental control engineering. 


What is Environmental Control Engineering? 
Lovironmental control encampasses all of pyan’s 
efforts to change his exnting environment ~~ light 
‘ing, heating’ and alr conditioning, insulation, new 
SOUTCES af Laeigy, eto A career in environmental 
control engincering: could include designing heat 
ing, ventilation, and air conditioning: (HIVAC) sys- 
tems tor nyclear/fossil fuel power plants, perform: 
Ing energy consemation studies on commercial and 
industrial focilities, or developing, more energy etti- 
cient lighting systems for-residences, The eftorts of, 
an HVAC chgineer oy be directed toward the 
analysis and desizn of advanced. residential and in- 
dustrial energy management systems. Many indus. 
tries now employ an energy systems engineer whose 
i 


@ , 
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ENVIRONMENTAL CONTROL ENGINEER ; 


job entails systems abalysis, design, and project 
management relating to enerpy; load management 
through thermal storage; and solar energy heating 


and cooling applications. The role of the chemical 


engineer in enviranamental control might be in de- 
Wloping new materials tor tisulation purposes, of a 
new coolanttor air Conditioning systens. Whatever 
the.fask, the purpose ay the same — to reduce 
energy Consumption while marntaring an eHicient, 
necessary level oft environmental control, 


+ 


Who is the Environmental Control Engineer? Most every phase of cavironmental Control Salaries 

The engineer who works in the area of and Benelity are very pood and opportunities tor 
eovrronmental Control may bea specrrlest none or Advancement are excellent because of the rapid 
More ot many fields of engimecning = mechanical, Krowth of thes industry. 
Chenak electooah Iphoog systems, of HVAC A 
bachelor’s or tastecs degree in engineering ada 
desire to help solve the energy problem are impor: 
Lint prerequisites toca career in caviranmental con: 
trol, 

Career preparation should begin in high schoo! 
with aosold: background in mathemates, physics, 
cheaustry, and scence. A sound proticrency tae 
*Loplah, including both reading and werbiage, is alse a 
necessary tool of the enprneer. 


Where Does He Work! 

The enpnecr interested in environmental control 
Hos many Gareer opdons fon which to choose. Pos- 
Hions are avattable in cagreering ding architec: 
tural firms, research laboratories, hospitals. private 
enterprise, povernment, universittes. and even are 
hie Companies. Wherever an environmental con: 
trabenpineer works, be willbe engaged in research, 
development, desqin, testing, produckon, opera: 
tion and maintenance, Mm, he ‘ty and aales, or ad- 


HAS Oration - 


Opportunities and Rewards - 
With the recent emphasis oo energy resources 


ddd conservation, Oppertuorties in the area ot A person seeking challenpe, ces ponsibility, por. 
environmental Control are plentitul A bret glance sonab and professional development, anda chance 
through the classitied jdvedrtising of the professlotish - to tontiibute to fhe ene my solutian, should con- 
ournals will ator: Che prospect of openings in al- sider a career in environmedtal control, 
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Are you able to “think fast and make important 
decisions en your own? Are you interested in provid- 
ing tor the future today? Do you want to be your 
own pergon and call the shats? Do yau think you are 
being riptped otf by the energy crisis? B you answer 
Positively~Wo those yy ‘stioms, perhap 
energy-rela ress is in your folure, Many 
Dust: opportinitis a eae in emery 


a career in ar 


a “STARTING YOUR SMALL BUSINESS IN { ss —_ 
ENERGY © | ne . 


& 


Where do you start? First, analyze yourself, What 
do you like to. da? What sarts of skills do you have? 
What sorts of jobs have you had thatamight aid you in’ | 
your choice of a careers. 

Vf producing things is: your main interbst, you 
may want to consider the manufacture of matérials 
or devices which are in high demand, These fange 
frony energy-saving thermostats, .insdlation, weath- 


£rstripping, .and-other, consumer products.to. Nea 


“Or and 5 has pric es are ine ereasing, awhile alternate 
forms of energy are currently not available in signiti- 
Cant quantities, Some new enerpy saving devices are 
being developed by independent research: 
laboratories, but many more are needed. Individual. 


mMventors are generating ideas which need to be des - 


veloped and brought into production, Many promis: 
INE, Opportunities exist tor developme nt, praduc- 
‘tion, and distribution of these devices. 

So, where do you fit into this Montage Of Career 
possibilities? Anywhere and everywhere! As an in- 
dependent industrialist, you could) buy patents on 
inventions and manutactuce them yourself, of you 


could arrange to ‘distribute and sell products pro- - 


duced by other firms, 

* A Whole npw array of professional public “AION, 
journals, newsletters, and manuals concerning 
energy and energy Conservation are nveded, These 
otfer aviable career option for those whose interests. 
and competencies te in the afed of writing and pate 
Ishing. 
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_ ising in terms of profit potential and: market for a 


alternate forms of energy: For e 


uote 


equipment used in the search for ‘alternate: sources 
of energy. This general area is one of the mast prom- 
person wanting to establish a new firme (+ : 
Are you interested. in advertising? You catild 
work up advertising to promote consumer aware: 
ness of energy savers, either by working as an inde, 
pendent consultant for “different Compe anies to Spe- 
cifically advertise the energy savings of their prod- 


‘ucts, of you Could head your own agency that * 


specializes in. energy advertising, You might alsa. 
work-for the goverriment designing energy conser 
vation campaigns and helping to sell taxpayers on. 
imple, you could ~ 
be hired to convince the public to support the use of 
nuclear feactors to ao an ey supply yi” 
electricity. ' 
iefore winy product can be produced, it must go 


through aistage called research and de ‘velopnte nit: 


the inventive and/or refinement of any given prod- 
Oppartunities in research and development - 


LA 


rT 


range. itom individual laboratoly work, to. the: asiabee 

\ lishment of major énterprises employing erfgineérs, 9 

* scientists, and other specialists, This group, working’ &: 7 
as a team, may work’ on assignments ranging from. .. 
‘the development of energy-saving devices to the es- — 
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tablishment of a supply of alternate‘forms of energy. 


Af you have a technical specialty-and enjoy “work: | 

- ing with people in a less-structured environment, ~ 
you might consider .a.career asa consultant in one of - 
the energy: -related fields. Whether you are.an engi- 


“neer, a scientist, or a manager, opportunities exist 


lor. independent work with individuals and proups _ 
‘who ‘need -your services for a short period of-time. 
-. This gives the consultant an opportunity to Work for. 


a variety of firms toncorned ‘with’ several types of 


problems. 
- you would like to runia service enterprise en- 
playing people to serve consumets, a variety of op- 
portunities exist. Your firm) might, for example, in- 
stall such items, as storm windows, 


or tune-up center, 
tunities for profit in discarded materials which can 

be reused ae manufacturing other products or con- 
verted inte useful ‘by-products, 


weatherstripping. You might manage an auto service 


Recycling firms offer oppor 


By 4 ae 


insulation, or — 


-backing a new © 


in energy-related businesses, 


- How. do you prépare ‘for ‘ascareer in-an. 


a 


ad business? Obviously, it is to your ad- 


_ Vantage to. consider attending college. Since you. will. 


* be setting-up your own business, either a Major or a’ 
“second degree in buliness should be most benefi-. 


- cial unless you have had e extensive experience in. v the" a 


“h 


- business field. —  - a ot 
You may proceed by pursuing your career. as an’ 


‘individual or as an employee of a. larger firm. For - 


example, if, you are interested.in bio-mass .conver- 


h 


sion’ (the Conversion of garbage wastes into . 


“methanol, which has many current industrial ‘uses 


and F more ae future uses): you: ‘should cons, = 


me are pee to. erat Once. ‘you. have 


acquired some experience (and perhapy some for- 
‘mal business training in addition) you, Might con-, 
sider establishing your own firm specializing in the’ 
area of most interest to you. Of course, as-a man- 
ager, you'will be able-to hire consulting- engineers, 
architects, accountants, and scientists, since itis ob- 


_ vious that no one can be a ee in all these. 
3 age 


“Hf lack of apital i isa barries, you should be, aware 
of the fact, that many private investors are willing to ° 
sink money into beginning companies. They are. 
especially favorable to highly technical products and - 
newly patented items because of the. lack of pone 
tition in similar products, &. 


gic * ae F . « 
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he lucky few holders of. large 
ou should consider financially: 
rany, Well managed, they:m ay 
sae an exceptional return on your investmentt 
», you think you can handle. the day-to- day 


If you are ane of 
amounts of capital, 


He and pressures that accompany business owner- 


ship and if you really are concerned about. out 


energy problem; then you May be” ready foracareer 


- "The fate: ‘pf the architect is ‘the strangest of all. 
- How often he expends. his whole. soul,: his: whole 
~ heart:and passion.to produce buildings into which 
—he-himself nay never enter,” 
¢ Although less true today than when it.was written 
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in the eighteenth century, Goethe captures the es- . ' 


sence of an architect in this statement. Architects do 
indeed put a lot of thiemselves ifito their work. They 
“expend tremendous amounts of energy’ and. time 

planning, designing, and supervising the construc- 
tion of all types of facilities, They are responsible for 


designing the type of facilities desired by a.client and* 


=to-build-it-in*the: most efficient-manner possible - 


without sacrifiding quality. They are responsible to 
the’ community to build a structure that will comply 
with existing: laws, 
addition, they are responsible to themselves to meet 
each aeslgs pence with brilliant innovative: build- 
ing. . 

Aréhiiades will ile necessary to society probably 


regulations: and restrictions, In: 


‘for as long, as.it exists. They perform the necessary | 


function of designing buildings. Without them, . 


structures would be ‘haphazardly ‘slapped together, 


which may be ae for. a a shack, but! definitely i is not ‘ 


“An architect’ s ‘first encounter with a: ‘project is 


generally a meeting with the client. He discusses 


what is. needed with regard to sizé, usage,» prefer : 


‘ences and financial limitttions of the customer. 
~ The next step, which may really be part of the 


first, is to visit the site. The architect takes into.ac- 


“He then wie upa rough desl n which i is shonh 
to the customer for revision or auproval. These are 


developed into the final design and working draw- 


ings. The final design shows exact dimensions of 
every portion of the. building including the‘location: 
- of electrical outlets and fixtures, plumbing, heating, 


and.air. conditioning facilities, windows, doors, and 


-all other features of the-building. :- 
In fabricating the final design and specifications: 


‘the architect may consult with.an engineer to deter- . 


mine:types of building matgfials suitable to the site 


and design. He may also consult with electrical-and | 
" mechanical engineers to deterniine the type and ex- 


tent of facilities needed. Doe tm, 
Included in this list of available consultants. ‘are 


. lanidscape architects. It is their responsibility to de- 


sign the setting for the building by placing it in its : 


most. advantageous spot in regard to prevailing 
winds, available sun, ete, The 


~ Thé architect would then, with the clients: ap- 


. proval, select a construction company to erect the 


. 


structure, This is usually done on the basis of bids — ' 


where the lowest bid is generally selected, 


Construction of the. building is left to the contrac- 
tor, but the architéct heeds to make certain: a his 


= ‘specifications are faithfully followed, 2 
- Anarchitect niust possess a wide body of knowl- 


edge. He is expected to understand construction 


_ count the climate, soil on Which 'the building is tobe 
_ constructed, water table and contours er the land, 


‘. r , * 22 - 
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also must be up-to-date on new issues. and methods 


an : 


) ‘landscape architect — 
also ‘designs parking, planning and pedestzian flow. |” 


_methods, .be able » to apply engineering principles in + 
the use of materials and in construction..He must - 


~ : 1 a , . 


‘such as use of solar panels and buildings designed to. 
- fnaximize the beneficial effects’ of the climate. 


In order to become an architect, a person musts 


study rchitecture at one of the sevénty-nine accre 
dite colleges and’ universities. The architecture - 
program:is generally a‘ five-year program in which. 
the student learns about materials, structural . 
‘strengths, aesthetic qualities and-the development” 
_ of building plans (among other things). In order to 
practice architecture in a state, a person must be 


licensed and registered in that state. Licensing re- 


must choose’ a device which will be the most benefi- - 


__ cial tothe building - ‘in phepane to. cost and aesthetic: 


quilities: 
The architect: needs to a newly uejeloped 
‘materials creatively. Ina sense, buildings are exper- 
iménts where the architect and the engineers ob-: 
’ serve the consequences of using certain new mate- 
rials, energy conservation devices, ,OF building 
methods. Certainly, a risk.is involved, but it is 
a-highly predictable risk in which ane of thg,prob- 
dem have been foreseen, : 


- quirements normally it include three) years of practical 
experience in’ a registered architect's office be- 
fore one is eligible to take the state exam. Upon 


passing that exam.the architect will usually continue * 


‘ in that office working up fo jabs requiring nrore ex-. 
pertise and -responsibility.\The eventual goal of the 


‘greatest numberof archite cts is.to establish’ their 


sown practice. 


‘Persons interested: i in architecture should have a: 
keen intelligence ™ and- many of the aptitudes. and « 


-interests found in the businessman, creative artist © 
and scientist. The ‘aspiring architect needn't be a 

- great artist but needs to have a talent for drawing 
along with a.creative mind and an understanding of 
good buisiness principles. 

Energy saving devices are a “rather, recent de- 
velopment which the agchitect-must consider in de-. 
signing-structures, The devices, which include such -- 
things as improved insulation, solar panels and 
thermal pane glass have been developed by research 
enginears: and 1 design’ laboratories, The architect | 


‘i 


The, architect is becoming | 


Many of these structures are simply returned to their 


‘ ariginal state, but many more are redone usingsome | ~- 


sort of energy saving, materials Uy the’ Process. For 


old building, especially if they won n't be seen? Many 


+ older homes were built with almost no insulation. 


‘When they \ Were built, the cost of énergy to, ae and 


.coo! themyas, lower than'the cost of the ins\Jation. 
; Therefore, when an older homie is 


“redone;’’ the 


- architect almost always adds insulation of some sort,” 


whether it Be Bo bats or the plana: in type of 
insulation. - 
Architects do play a rather. major fale in i irnpler 


‘menting energy Conservation. They must know 
-when, where, and how to yse which devices and 


' they must at the same time try to save their clients 


money. Sound challenging? It is. But: it is not with 
‘out personal rewards”such ‘as ey awards and 
recognition | Pe very good. 


ore and more ine 
volved in refurbishing and réstoring older buildings. 


bs 


© MANAGEMENT IN ENERGY- RELATED 
; 3. 2 BUSINESSES r 


"When you think of management, what comes to 
niind? The president of a huge manufacturing com- 
pany making million dollar decisions from his walnut 
‘desk or the chairman of the board of a large bank 

running: the business from the board room? These 

are indeed kinds-of management. But, most stu- 
dents, by the time they become seniors have already 
become actively engaged in the practice of man- 
agement. A committee chairperson directing its 
members in carrying out various tasks is a manager. 

_ The editor of a school néwspaper giving assign- 


@ ning> organizing, selecting staff and equipment, es- 
tablishing and maintaining controls, communicaiig. 
and making decisions. 

In. FORECASTING & PLANNING the manager 
must estimate what is going’ to happen in the future: 
and plan as best he can for those events, ORGANIZ- 

*. ING means that work is divided among people or 
groups of people so that there is no duplication of 

"effort arid every individual knows precisely where he 
fits.into the over-all task, SELECTING STAFF & 
EQUIPMENT is probably one of the most underrated 


ments to reporters, photographers, layout and-¢ircu-— ~---- “skits necessary-but- the best project can fail ifthe ~~ 


- lation people is. also a manager. Just about everyone 
who supervises, directs or assigns tasks can be 
termed a manager. ' 

wats abe ix i 

Then, what exactly is management? One of the 
simplest and most accurate definitions of manage- 
ment is: “Management is the art of getting things 
done through. other people.” So that means that 

. anyane who delegates responsibility to other people 

.could be called a manager. A service. station owner 
directing the activities of gervice personnel and the 
director of overseas operations in a multi-national 

- petroleum corporation are both managers. Many of 
their tasks are similar in nature, 

. There are many words which are synonymous 
with’ the meaning of. management: words such as 
administration, supervision, leadership, direction, 
foremanship and executive function. Although these 
words imply totally different occupations, the jobs 


all require implementation of the basic skills of man-_ 


agement, These skills include forecasting and plan- 


ENC. 


people and equipment seleeted are not satisfactory. 
. In ESTABLISHING & MAINTAINING CONTROLS the 
manager must have some method of receiving feed- 
back from his staff so he can determine whether or 

not the project is running smoothly. . 
Without skill in COMMUNICATION the manager 
will not be able to make use of any‘of the other skills 
outlined so far. Also, inherently included in com- 
munications is a great deal of psychology. MAKING 
DECISIONS is probably one of the most painful and 


-difficult tasks of management. They must often be. 


-made. from inadequate facts and-with very little time 


available. “ 


A quick glance through the want ads in a news-. 
paper will tell you that the variety of jobs in the field 
of management - is almost limitless. One*bspecially 
fast growing and lucrative area is in the energy. field, 

Many expanding new companics $ are seeking mana- 
gers: in every area fron: vice president of refining 
which pees: cost management skills in-a refinery | 


45 


a 


m+ 


my OF 


, 1 


environment toa sales manager for solar panels. The 
production of energy-related products is a very fast 
growing new field which demands more and more 
people with skills and ‘experience in management. 


=xecutive 
Training. 


The typical preparation for a career in this area is an 
undergraduate degree in some technical of scientific 
field. anda master of business administration (MBA), 


_While an MBA is -not a necessary prerequisite to 
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being employed as a manager, a person might be 
inhibited somewhat in his/her climb up the corpo- 
rate ladder without the proper training. Many com- 
panies will hire young.college graduates for spots in 


their executive training programs. These are courses | 


through which.a company assures itself ofa come: 
tent, well-trained staff. 

Successful managers share a number of similar 
personal characteristics with perhaps the most uni- 
versal being a willingness to work hard. Long hours, 
travel on the job, and ‘‘free-time’’ concern with 
business are accepted as a matter of course by most 
managers. Other traits include charismatic leader- 
ship, the ability to get along with other people, win 
their respect and motivate them to peak perform: 
ance. One thing that separates a good manager from 
an average manager is the ability to take a situation 
or problem and reduce it to its nvost elementary 
components in a matter of seconds, make a deci- 
sion, and then act on that decision. 

“Energy is an exciting, forward-looking field scek- 


‘ing to provide for our future. As long as our society 


remains reasonably civilized we will have a need for 
some source of energy, whether as crude as:‘wood 
burning fires,-or as sophisticated as a nuclear reac- 
tor. We need someone to discover and produce that 
energy supply, Someone will also be rfeeded to plan 
and forecast for future needs, organize what work is 
done by whom, select staff and eee Bes 
feedback from employees and customers, com- 
municate ehestively: with others | in the organization 


_you be that someone, the muanager 


) ‘ \. 
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TECHNICAL 


When you think of communication, what image 
do you create? Television documentaries? Radio 
news broadcasts? Telephone data transmission? A 
letter from your grandmother? These are all forms of 
- communication that are used day by day as means of 
. transferring ideas or thoughts frém one person or 

‘group of persons to another, Without communica- 
tion, our sophisticated society. would experience 
immediate regress, rather than progress, back hun- 
dreds of years, Can you imagine not hedring about, 
“the latest rocket to Mars. or a cure for cancer? Isn't it 
nice that a set of directions comes with your new 
calculator? So, technical communications are, in- 
deed, a vital part of our society. 
cluded within the broad area called communica- 
tions. The two fields covered here are technical writ- 
ing and technical photography. 
Technical Writing 
Technical writers understand the language of the 
scientist or technician and possess the ability to 
interpret it clearly and-accurately for readers who are 
not scientists or technicians, These. writers act as the 
liaison between the scientist-researcher and the un- 
informed reader. They:must know a good deal about 
the technical aspect of the project before they begin 
to try and explain the project to others. 
_ When a writer begins a project the first step gén- 
erally is to become familiarized with the project. This 
-—is-done by talking to* technicians, watching the re- 
search progress, reading preyious.articles and taking 
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‘copious notes. A rough draft is prepared ‘and re- 


vised, It is edited by either the researcher or, if the 
writing department is large enough, it is edited by 
senior writer or editor, The ability to get along well, 
with others is a definite asset since the writer may. 
work as part of ateam assigned toa specific project. 


Technical writers are not limited just to writing 
up research; there are many other writing areas 
where they may choose ta work, The writer may 
prepare service Manuals or handbooks, ingtruction 
or repair booklets, sales literature, research propo- 
sals and reports, contract specifications andjre- 
search abstracts. A. person may also write publicity 
releases, catalogs and brochures. Occasionally that 


fc, lee . age ] 
person may assist in the Preparation of speeches, _- 


articles, and other scientific papers and manuscripts, 
A technical writer usually remains anonymous, with 
the scientist taking credit for the research as well as 


the technical article, : . 


x 


a 


Writers must have a firm background in whatever 
scientific area they choose to specialize in, Quite 
often, they will major in some scientific field in col- - 


Jege, work in the field fora while and then gradually 


hegin to write technical papers. A technical writer 

needs, in addition to a technical background, a liter- 

ary background. Since words are the tools and 

machinery for a technical writer, a good command - 
of the language is a prerequisite to effective com- 

munication, 

Along with a background in Erfglish and science, 
a writer needs lo possess a sharp, inquisitive, | 
imaginative mind. Their aiticles should be interest- 
ing as well as informative . 

Writers may also free-lance: to do this usually 
takes years of diligent work to make a name for 
one's selfin the field. Technical magazines and trade 
journals hire writers to produce scientific articles: 
companies who have large research and develop- 


ment departments also hire a great many writers. - 


Appliance manufacturers and the government hire 
writers to write brochures and instruction manuals. 


In 1974, approximately 20,000 men and women! 


were hired as technical writers with the number ex.! 
pected to increase as research etforts increase, 


Technical Photography 

While writing can be an effective means of com. 
Municating ideas to Masses, photography can tre- 
quently provide an even more effective means. As 
Contucious said cons ago, "One picture is worth 
one thousand words.” 

Technical photographers’ jobs are similar in 
Many ways to thase performed by technical writers, 
They forma liaisort besween the technical, scientitic 
world and the public, drawing both worlds closer 
together through their media, 

Photographs are used by scientists to document 


the progress and results of particular research 
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‘projects, A person must possess knowledge of the 


research being done in order to take 
significant value. 

In order to understand the workings of their 
camera, its limitations and its possibilities, photo- 
graphers need to have good technical comprehen: 
sion, They usually work with their own equipment 
unless a highly specialize& instrument is ‘required 
because they are most familiar with the workings 
and idiosyncracies of their own cameras pd lenses, 

One of the traits of a successful photggrapher is 
an inquisitive and innovative nature. They utilize 
these personal traits to explore every possible angle 
of a potential shot, making the resulting photograph 
a bit more interesting and understandable. , 

Compared to writers, photographess lead a more 
excitingexistence. They must travel to the site to da 
their work; they may alsa be called at any hour of 
the mght or day to document some phase of a 
project. They must be ready to sacrifice a good deal 
of their personal, private lives to their jobs, butmast 
phdtographers are more than happy tosdo this since 
the field of photography is quite competitive, Gen- 
erally, the photographers hired are not fresh from 
college buta bit more seasoned and experienced if 
this tine of work. Many photographers work their 
way froma position asa technical weiter, 

When taking photographs for ancarticle, the pho- 
tographer must work Closely with the technical 
wrterin order to take photographs that most accu- 
rately. describe the written maternal, 


pictures of any 


The beginning salary tora technical writer or 
photagnpher is gerterally slightly above the salary of 
2 beginning journalist. Salaries vary from Company 
lo company and in different parts of the couuntry.- 


HWoyou have a creative, technical inind; if you. 


enjoy travel and ifyou are pood at writing oF pho- 
tography, perhaps a career in COMMUNICATIONS ty just 
3 = % i : - i 
“over your career horizon. . ; , 
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: CAREERS RELATED TO 
= ELECTRICAL ENERGY PRODUCTION : 


et 


One-half of the energy Constimptian in man’s 
_ history has occurred in the last 100 years; by 1980- 
* 1985, electric utilities will be the Breatest CONSUMET 
‘OFULS. energy. The increasing population and man’s 
destre fora better dite has incteased the demand tor 
Clectrigal power production The number and iny- 
portance of Careers associated with electrical energy 
production are also increasing with this demand 
The careers can be categorized dccdrding to the 
tocls utilized ta produce eleqtneal energy. Cure 
rently, the resources being uyed tor fuel are oth and 
natural pas, coal, and nuclear materials. The pro: 


; 5 
cesses for exploration, development, oxthacuan. 


(produc ton) and refining of these resourees require 
skilled aod well-trained indiwiduals Lor a moment, 
lake wd bret look at the present and tuture status of 
the various fucl sources. 


OIL &aNATURAL GAS 

~The Society of Petroleum Engineers predict. aa 
“untioited” futur’ for the petroleum: industiy: The 
US. now consumes EF oullon barrels ot oil per day 
Sand its estunated that we will consume more than 
26oaithog bartels per day by the year 2000) Because 
Of thisincrease in demand, career opportunites ace 
preater in the petroleum: mdustry today than ever 


hefore, 


COAL 
Coal, a sort bhick or browe rock, & probably the 
most tsoetul substance ever mined. la the United 


+ 


5 


States, it supples approximately one-itth of all. 
power and heat. Coab can be burned to produce 


@ 
ERIC 


heat directly, bat itis most often ased to produce 
steam tor electical energy production. Conversion 
ot coal rato od and pois is StH thelexperinental 
stage, but coal could become a prinaty stipplier ef 
energy our oil ond noturar gos Supplies Continue to 
dedine Presently, coal supplies about 18% or the 


US enery demand The petoentiyre bay been de- 
chomyp since the mid P00), butwith the recent in- 
Hatton of of prees, the coal industry and relatec! 
Lareet OP POT nities shaw reonewed vitality : 


NUCEEAR FUELS 
Nucleat power prodta trod is the mewest ana 
Most conten methad of efectrue al CTO T EY 
produeton Complicated procedares are rn olyed in 
ODIO g UCATOUm feds for i lear powger pene bags 
Crab canbe found raver deposits, Gatnatar 
Bor todular bodes within sandstone bayer. ar spreested 
“theouphout seateotany Morini tains ane! EMEC tas 
Sapo Uae tyes outa and suthace mniig qetlrocds 
ans used tothe extraction at uniuiin Phe miaes an 
the Colonido Phiteau repnen have been rehitwely 
shatlow undereround ones lo bev and Way 
THI, Certain Ueaposits are mitted by SU apap ryys sensu 
to coal wtripeomunings. Gace the ore han been os 
tracted, (hbas te be comeentrateadl berace oretalbe 
enim can be exthuated from the cancentemted 


cai onde by a chenmncal process Phe retain CAREER OPPORTUNITES 

cetaceans that eorighed te te cease (he fycranaibile Cueet Open tunnties moar drool thes areas are 

motope Get dramats neriale - percent to about 4 Hore sing ind WAR ontioie te ela saoay thease bay 

pereent font Duc leat power eeactoe fuel cleats gy rle teal wnvengty produc Gan sntereaes The fatto 
Aton tne thre Aton Preity C ofntiision aa : Ty rene desc tiptionns vine Sorte of the jrdscehadities 

qaymeed: ah thie ueantan peoddeed: ta thas Ghai? open Co student. citerested an enetes. cebited 

States Naw, alboewh nnd, domesut prankien es Sootreers The fitere ofthe worked degeéaius anithre sta 

prltre hased bs the aadtirerenal cn lev power inveture. ifents of tacddy wre wari [eo taker ga pec yce dina pure 

try : Tiiberlon fo thy: CHEERY selltetin, 
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ORGANIC CHEMIST ; 
4q 
4 . if 
ean hecniety the steafy at trig: Ong abe Pefedads pateee sted a erie Gbrermstiy asa 
Me liqdes catbon counpocieds such as petholeuns ane carert showtd dave at festa bea befor sa depree in 
vb Ary Ofna Chemetian (he petroleum on col cheaiedty Hana Webi s depieer praediartes caaually 
Poy ths tte where teseaneh and des eboprinesdal began by analy srg Grad piroudirets or qesrstiiy: serio 
prev Aopen cote op hb be seeking: iproved petro Cheobtsntesear hand derelopurnt S48 deatree 
othe ube fess Uses Fert a bein at by -papendive TA oatr ew Heacdta bes ty petallg Despite ai appled reseapoh 
. . i aay eo . ate 
pots edhe. ty PoCP AINE Onan? ar ESTLEELT INT ach) - é 
- ; eat The lo avetage bering cabities were ths 
Three fourths ot all cliomsts are eoiphoyed: pry | i ae ee bh mK ‘ 
; AQ EP OOO Ph by bb cud 
pei ale toedaedey cte Hall et (hese ce heme ah aed. - . 
an ahae (enit rduatoes Tha gest ace inplayed ny “There ate Pcl deta) sitiiaaciaetie t atletgare oy 
foud) toiufhactuanp Nctentaftes raatanmnent, petro Qbashelors degree ia chemisthy ait 0 that iw aiit 
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CHEMICAL ENGINEER _ 


The ¢e heme al rapneer plays aomayor cole ia the 
refi sesimentiof ad and oatucal pas produ tog 
and fe com cecned with development of cheaucal 
Plant equipment for manubictienys product. and 
earch te develop news and ampeoved: chemtiteal 
aoa This 


nea fae baci esr 


Sapecahst oversees. workers enpaped on construe 


prea th on ey 


floviysearitraol ave (sp rovameah of equaipinent for 


GALLEY aul cheay val Proqesses oh oa commnaretal | 
: } 


stale Phe chen ical engineer is responsible for 
determining Che most effective operation ar 
Hie e ht such as CUAL crushing heal Chans- 
fet, Gatlatieod, caiditiog, bydtopenathon, aad 
polyinertsdhion SUP isha pesonnel woekitip 
with plant aad chemdeal cootrathap ecpatpearent 
muyStav part of the chemical eaprneeds duties 


Chenialenyineeniap requires bothly skilled? an. 


eo  * 
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Unoduals with an excediont backprotnad in chemiytry 
and enpineenog. The Chemical engineering degree, 
gocoted by nammerous Colleges and Univerkities, pre 
pares individuals tor Mareen ip the petroleum and + 
Cutie Cats myclusteies . A _ ; 

Since most Chemical enpideers are aksociated: | 
with the refine process and the maygrity at the 
rehinenies are located a the southwestern Litited 
Stites, the chemueal engineer would expect to.be 
Jouated in this repion. : = : v6 

The ave nige starting? salaries for a Chemicak Gnpt: 
Heer ra priate radustyy en TY were: AS. 12, 
AVS 17.500, Pho 27,000, : ; 

The chemical cagineecring yob outlook is favor 
able, withipereastag demand for ol and eatin pss, 
His cespected that the job availability wall increase 
saecordiagly : 
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” PETROL UM ENGINEER 


“* The petroleum engencesr has many career choices - 
avaifable within his field. The ateas to cheroses fream. 


include well dril lingg and completion /oif produ dion, 

* rese voit engineering, natural pas pro direction, 
evaluation and tina nce; roscarcls, nainogement and 
Jenvironenety tl control. ere 

8 Within these areas, .a petroleum engineer might 


expect to'study geological sarveys and earth san.’ 


Ples to supenice drilling operations ar ptive lec h- 
“nical advice, or.f0 devise method sferb singing we ils 


into, production and controlfing flow of ell or gas 
and for reestablishing: flow by artificial means after - 


natural: flow has ceased. The petroleum engineer 
may prepare. regulat engi neeting repo tls anc con- 
“_dact spedal studies-on subjects such as salt-wator 
encraachine ail asd equ ipment opera tions ot m ay be 
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assignedio <onductgeologica and geophysical s ur 


There are approximately 30,000 people: workrng 
as Petroteurssempin cers tiaday. ft sa strong ,dy adratic 
and wellrespected p tofession. The basi¢ callecge 
training tecessety. to become a professional er gi- 
neer is abachelor of science digree followed by 
successful completion of the profeseion al engi neet's 
exan, The averepe, sta tin g salaries for a poetralecim 
engineer in 1997 svere: WS 18300, M.S.-24,250, 
PA.D.-27 900, “= Yaa 

There are forly univers ities worcwi de that offer 
pelrolvun.e ngimeering degrees and options, How: 


| 
ever Nets ly th ousanels more of fer otteer enprneer- 


‘ing deprets necessary to rhe pet roleunin dustry. 


Th e preraleum ind ust a t stil 204 Many pe alogists 


in the explontion an d Gove ‘loyomesnt ph ase of the. 


pe todeurn procductiom process, A pical geologist 
exposes ane Charts the stratigzaptiic areangerent 
nel eanth's conaposition to kocate yeds ancl OF depe- 
sits, Memay analyze core wmples cuttin xs from 
well dlriélings, caamine actial photogaphs, er 
ev Aluale geophysical Pro spedtirag: results. Some as- 
signments may tecguire hem go Prepare serface and 
subsu face mip and Giig unas forlacation of oil and 
"pas depo sits analy stimates oi ie Serves, in 
ene ve fields. = % 


. The majority are e mp toyed dy private industry, ; 


petroleum arid natural fas co mp anies, Others arein 
Mining companaes, or in expForgtionand consulting 
firms, Some geologists work overseas, bul most re- 
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PETROLEUM GEOLOGIST 


i 


4. 
- 


ae 
side inthe soy thwostern Jind western Vale States s; 
including the ‘Gulf Coast. 


, ‘ 


An exploration peotopist often ibs OVETSOAS, 
travels to remote sites by helicopte srand jee p, covers 
lnege areas by foot and often works In teams, 


Beginning salaries for explorstion geophysicists 
-in 1976 were: BYS.-13, 300, M.S ,-14, 900, Ph.D,-18 000. 


About fifty pattie ahd universities “offer. a BS, 
in geology. and one hundréd sixty colleges and uni- 


. , versities offeradvanced degrees. Beginning jobs are 


ustally in field exploration or research assistants in 
laboratories. With experience, the: ‘geologist. can 
look toward'a promotion to project leader, program 
Manager or office Management a and reseatch pos- 
itions. 


4 
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_ The exploration geophysicist is concerned with 


thy earth’s gravity, magnetlé and electrical field var- 
lations. From these variations, conclusions and in- 


terences are made concerning locations of hy= 
drocatboh coficentrations or minerals. To acquire 


the needed inforniation, special physical and elec 


"trical instruments. are. ‘used, such as scismogtaph, 
magnetometer, and elect rical- -resi sti vity ipfatatus. 


They help the geophysicist to map -the Subsurface = 
25M. -$.-14,900, Ph.D.-18,000... 


rock formations and locate petroleum and mineral 


deposits. The exploration. geologist computes ine: 


“strument readings, prepares scharts, profiles 


Oo. 
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sand - 
‘ subsurface contour maps, det erminies desirable i 


oe. EXPLORATION GEOPHYSICIST : ay ee 


drilling locations and may be recited: to oversee 
field crews: drilling shallow boreholes, " -* 
Beginning jobs in. geophysics. require a 
bachelor’s degree in geophysics. Ora geophysical: 
speciality. A bachelor’s degree in related science or 
engineering. fields may be. adequate If. course. .. 
work is taken in geophysics, physics and, geology, en 


math, chemistry and engineering. 
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The® 1977- beginning salaries: were: B.S.- 13, 300, 

Fi fty colleges and universities offerthe bachelor’ s* 
- degree in geophysics. Sixty univemHies at mas-" 
oters and i D.’s in eens, 
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The exploration geachemist samples rocks, ‘soils; 
~ Water and sediment in streams, vegetation andother . 
“natural materials. The materials are, ‘analyzed for 
_ traces of copper, lead, zinc, gold, molybyenum,... 
“mercury, and other ore related: elementsh From 
“thes@'analyses the exploration. geochemist recom: _ 


_mends locations. for more extensive ex lorations. ss 
: P - comparable to those of an- organic chemist: B. Su 7 


Que to the'smatl amounts of metal measured in the 
' samples, Eristealesient: methods: are used to’ speed the... 
analysis. ; 


Most. ite exploration” ices cabs 


qBepeneullsle. Others are > employed by state or fed tn 


‘ 


* eral, geological surveys, or by universities. A, Hoe 
bachelor’s de gree with extensive training.in geology 


and chemistry. is necessary:. However, most —_ 


_ geochemical jobs require-a master’ 5 or doctor’ $ de- 
' Blee in geochemistry. Peek ot 


The salaries for an. exploration geochemist are! 


11,500, M.S,+13,600, Ph.D.-18,700; 


The degrees necessary for an ‘individual: to. be- - Be 


a 


-. come an exploration geochemist. are available af 


numerous colleges and universities. 


ceri more 
graduated by collages and‘universities — the result 
has been a serious\shortage and an excellent oppor- 
— tunity. for graduatesiin the field, The demand for coal. 


. ‘mining engineers has ptonipted the he starting 


. salaries and choice ¢ (several good jobs.” 


” Mining engineer j bs deal withextraction of coal .: 


“trbq0 its location in thaearth and its transportation to 
amarketing or prepa 


“quire. the engineer.to 


nels, and. chambers,: layo t and oversee construc- 
_ tion and operation ‘of-.acdess. roads; ‘water. power 


. supply; drainage, rail’ and ‘fonveyor' systems, and _ . 
: materials eae en ; grading, anid reduc : 


The energy dilenina has: casita: avsituation. de- 
ining engineers than have. been. 


tion point. The job’ may re- . , 
ibe responsible*for planning - = 
new. mines »— laying out the system and specifying | 
" power,. vantliatio, haulage, drainage, envirdnmen- 
_ ‘tal standards\ and other requirements, This engineer © ; 
may plan location and dévelopment of shafts, tun: 


a or MINING aie : 3 a 


ining engineers as inspectors ‘and for train: 


. ing engingers in attempts to improve mining proces- 


..8es Which: require the. mining engineer's. special). 
“knowledge. Other jobs are available with consulilng ie 


_fitms and on univeysity faculties. . 
.. The average Startihg salaries for mini ng. et 


20,44y44 ats “4 


Twenty: two dalieiee arid ‘universities. offer dex 
ve grees in mining engineering. -Various-Scholarships 


.-and loans are available for qualified students. Sev- 


eral of the colleges offer work-study programs in’ 
mining! engineering that can aid the’ student 
monetarily: and” provide valuable; xperience which . 
generally permits. entrance. into. a LBIBNeh, Position: 


‘upon paceeoly 


igineers 


“tion fat ilities. ‘State’ nd eda feguletory ageniies.. - 
. utilize 
_ ing purposes. Research Institutions also employ min- 


“in 1977 were comparable to starting salaries-in other. _ 
enginggring: fields :' Bi Ss 718093; M. S. 14, 979, ‘Ph. D.- 


~ providing significant data concerning rocks, ore, 


-.and minerals. for: mine planning, development, ar d. se 


production. The. tasks involved, may be updating 


; recommending: additional ada and: de 
. velopment. — 


begin, preteen aaa) employment. 


a ee _ MINING GEOLOGIST 


oA mining. geologist spends a ‘portion ote his om 
‘at operating mines, The major emphasis of his job ts... 


= vate coneu anise 
mine geologic maps, plotting. and studying the rée~ - 
sults of: exploratian and cevelopment drilling, and: 
7 geologist areicompardble.to the ean 
Sd “. geophysicist. B. S: “13, 300.; /M; 5. “14; 900, , Ph.D 

A bachelor’s degree if geology or ¢ geblogic engl: a ae 

ieering with emphasis on ore deposits provides the: 
mining geologist with the. necessary background ta. 


‘ Most mining geplogists are Soiadic in various min- 4 
eral-industries,.state and. federal bureaus, research ie 
-. laboratories, and-universities. Those with more "OXn 
‘perience frequently. Pre sell- employment! as: uly ee 


+ = 
© 4 


The’ ‘salary ranges. jor a, beginnin mining” 


18, 000. 


‘About fifty. colleges aod: universities Offer’a B. 5,.* 
. degree in. geotogy. and one hundred offer advanced 
, degrees. eae “oe 3 oes 


ze 


a ye es NUCLEAR ENGINEER Core gree 


pi ee claghidgee cag cer otn & eras . 


The rapid growth i in. 1 nuclear paivérid: électiical 


sgetierel ng plants, space exploration-using nuclear 
“energy as.a power source and propulsion, and 


«: radioisotope. technology has increased’ the: dehrand 


. for well trained nuclear'engineers. 


A career in nuclear’: engineering: may ‘antail ress 
ith re-. 


“search on engineering problems concerned | 
‘jease, control, and utilization of nuclear. energy. 


“Challenges in nuclear engineering might be in. per-. a 
Of s 
Pend operations and. mainténance activities. in ©, 


forming research development and design work. 


-. operational nuclear facilities, Examples-of problem 
nuclear eABINEErs are concerned with sare: th 


bee sately controls, : 


aegis 


monuclear ‘analysis. and utilization: ot radiation, 
. analysis and design of reactors and nuclear energy: 


* systems. A career-in this field may also require.the- 


individual to make analysis of radiation effects and\,-* 
shielding design problems, processing of radioac: A 
tive materials and: radioactive waste : dlsporal; ane 


, 


- Since: nuclear energy is a new. and” expindiig. . 
“field, it is:difficult to pinpoint specific salaries and. | 
locations of, opportunities; Career opportunities’ ine 
‘nuclear power are, however, growing more rapidly... - 


than | in’ vay other. te of energy produc uction. 


“The industrial- health engineer, plans and coordi- 
nates private-or government industrial-health pro- | | 
‘grams requiring application, of engineering princi-": 


_ples-and technology to analyze. and control.condi- 
ations contributing to occupational hazards and dis- 
eases, This specialist in health hazards conducts 
plant or aréa surveys to determine, safé limits of-ex- 


posure to materials or conditions, such as tempera--. 
_tures, noise; dusts, fumes, vapors, mists, gases, wh 
-salvent ‘and: radiation, which: are known or sus-. . 
‘pected of. being real or. potential detriments.to_ 


INDUSTRIAL-HEALTH ENGINEER 


erm 


ee 


i 
’ 
: a7 
~ " ‘ 
' * ‘ aes 
7 % 
’ 
‘ a 
’ 
. . e t ' 
’ . ie 
: ‘ - 
; rr 
' 
° 
6 
va 
é a8 
. a 
25 i 
aA 


health, and invaterhen tec or egectummende control 


_. industrial-health engineer, especially concerning - 
health-related problems, stream and air pollution, 

_and the. correct: use. of protective clothing or acces: -* 
-, Sories. ~. 


--measures, Frequently, the industrial-health engineer. ... 
“-directs:workers engaged in field and laboratory ver- ‘> ~ 
ification of ‘compliance with ‘health. regulations:.. 
Consultation and. technical 
_ provided to management, fabor- organizations, gov- 
nt -agencies,.-and ‘civic. groups by the *.’ 


uidancé may be: ’: - 
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- disposal of spent fuels. The. nuclear: power industry. 


_ Currently, the’ rapid: increase in nuclear: power, 
needs personnel. with specialized training in radia-. 


plants planned and, under construction is creating a — 
large demand for ‘tadiation protection specialists... -tion protection. Opportunities are available in Bove 
“ These specialists. | niust be well trained in all aspects ernment, educational institutions and private indus-, 


‘of, the nuclear. poe ney from mining to waste a ere — nas 
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NUCLEAR PHYSICIST _3 * | 
_ The nuclear aiiysiciel studies the, nature and properties of emitted particlest Properties and struc: 
‘characteristics of atomic nuclei and observes decay. ture of. radioactive isotopes tre examined do dis- 
_of radioactive nuclei which disintegrate spontane- ‘cover practical applications in inddstry, nicdicine, 
ously, utilizing electronic equipment which mea... and other fields, Improved inethods of. radiation: 
sures and records events occuring as rapidly as one protection may be developed as a part of the nuclear. - 
billionth of a’ second. apart, Betatrons, cyclotrons, physicist’s work, Specialties in nucleat spectroscopy, | 
‘" syhchotrons, and other accelerators and reagigrs are , radioisotopes, cosmic radiation, elementary ‘parti- 
utilized.to’ produce high’ speed-electtified patticles cles or nuclear theory are open ta the experienced 
with which to bombard atomic nuclei. An: ‘important nuclear physicist with advanced, academic prepara. 
function of nuclear physicists.is the measurement of - tion, - 8 5 
- structure, energy levels,-decay rates, and other ; : yes 
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Admission to Texas A&M University and any of its sponsored pragramis is open 
to qualified invidivuals regardless of race, color, religion, sex, national origin 
or educationally-unrelated Hahditaps. | - 
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